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No “misfits” or “near fits’ with Westinghouse 
Speed Increasers! Every unit built is designed to 
fit the exact requirements of the prime mover and 
the machine it is to drive. Slow speed prime 
movers—whether Diesel engines, electric motors 
or gas engines—can be operated at maximum 
efficiency to drive pumps, blowers, compressors or 
any similar equipment requiring high output speeds. 


Gears cut by the hobbing process on specially 
built machines—the most accurate yet designed 
—solve the problem of smooth, quiet operation. 
Dynamic balancing prevents vibration—forced 
feed lubrication insures long life. Get full details 
and helpful application data. Ask for booklet 
DD-3650. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. 


Westinghouse 


One of the larger Westinghouse Type SU Speed In- 
creasers for stepping up speeds of gas engines, Diesel 
engines and electric motors. Note forced feed circulating 


lubrication system, entirely externally mounted for 
easy access. 
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ON THE COVER 


UR cover picture is an after-dark 

view of Shasta Dam taken from the 
east abutment. Under brilliant flood- 
lights, work goes on throughout the night 
at this site on the Sacramento River near 
Redding, Calif., where the U.S. Bureau 
of Reclamation is rearing the second 
largest concrete structure ever to be built. 
A part of the Central Valley Project, the 
dam will be 560 feet high, 3,500 feet long 
at the crest, and will taper in thickness 
from 580 feet at the base to 37 feet at the 
top. It will contain 5,800,000 cubic yards 
of concrete. 


S 
IN THIS ISSUE 


OST of us think of the semiarid 

regions of the West in connection 
with irrigation. Yet, in point of volume 
of water used per acre of crop, there is 
nothing there that can compare with the 
few rice-growing areas we have in this 
‘country. Approximately half the water 
has to be pumped, and the business of 
supplying it is largely conducted by 
private companies. The operations of one 
of them is described in our first article. 
Although rice is a nutritious and palatable 
food, it is for some reason not highly 
popular in the United States, the annual 
per capita consumption being only 6 
pounds. The average Texan eats 10 
pounds yearly, and growers are soon to 
launch an advertising campaign to in- 
crease the national consumption to the 
level prevailing in the Lone Star State. 


S OUR second article points out, talc 

has manifold uses, being incorporated 
in products ranging from face powder to 
cement. High-grade talc, suitable for 
cosmetics, now comes largely from India, 
where seemingly inexhaustible deposits 
exist in pockets located a short distance 
below the surface. Old and new methods 
of mining them are described by the man- 
ager of the principal operations. 

& 

OAL, especially industrial coal, is no 

longer bought on a hit-or-miss basis. 
Buyers are discriminating, and they de- 
mand a product that meets their re- 
spective specifications. Even the average 
householder is loath to wield an axe or 
a pick in his basement to size his coal, and 
he insists on a free-burning product with 
more heat and less ash per ton. These 
consumer trends, plus competition from 
other fuels, have caused coal producers to 
introduce scientific methods of treatment 
to assure their customers uniform, prop- 
erly sized coal for various uses. In other 
words, they have added manufacturing to 
mining. Coal washing is a vital part of the 
treatment, and is done at many collieries 
with equipment that utilizes compressed 
air. Details are presented in the article 
starting on page 6460. 
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Rice 


2. H. Vivian 







Photos from Ward Jacox, Beaumont 


RICE UNDER CULTIVATION AND MILLING DIAGRAM 


These pictures show a field of young rice soon after ir- 
rigation was started (center), when the grain was nearing 
maturity (top), and during harvesting. 
area rice is ordinarily planted with a 16-hole drill drawn 
by a tractor. From 110 to 120 pounds of seed is sown per 
acre and from 30 to 40 acres can be planted in a day. 
After being cut, the grain is shocked for ten days and then 


ICE is a rather unimportant item 
R: the diet of the average American, 

but it is the principal energy food of 
more than half the population of the 
globe. The annual per capita consump- 
tion in the continental United States is 
only 6 pounds, as compared with 100 
pounds in Cuba, more than 200 pounds in 
India, Korea, French Indo-China, Java, 
and the Philippine Islands, and from 300 
to 400 pounds in Japan, Formosa, and 
Thailand. Figures for China are not ob- 
tainable; but rice is the chief food of a 
large percentage of her people. 

Asia grows approximately 97 per cent 
of the world’s rice crop, with the remain- 
ing 3 per cent divided principally among 
Italy, Spain, Brazil, Egypt, and the 
United States. Our country’s share of the 
total is about 1 per cent. This represents 
some 50,000,000 bushels, which is more 
than we consume, leaving an exportable 
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surplus. Europe formerly took from us as 
much as 200,000,000 pounds annually; 
but last year the war reduced this to 
around 5,000,000 pounds. Cuba and 
Puerto Rico are now our only large cus- 
tomers. 

There is evidence that rice was culti- 
vated in the Orient as long ago as 3,000 
B.C. somewhere in the area between 
southern India and Cochin-China, whence 
it gradually spread westward and north- 
ward. It was introduced in the Colony of 
South Carolina at or near Charleston 
about 1685, the first seeds probably having 
come from Madagascar. It became a 
popular crop in South Carolina, as well as 
in North Carolina and Georgia, and as 
late as 1859 those three states produced 
90 per cent of the country’s total, some of 
which was exported to Europe. The Civil 
War, with its resultant shortage of capital 
and labor, made rice-raising in the South 


threshed, unless weather conditions are unfavorable. A 
threshing crew may be composed of as many as 32 men, 
and a 30-inch cylinder thresher can turn out 800 sacks of 
rough rice daily. On the opposite page is a diagram of the 
process of milling rice, showing samples of the various 
intermediate and final products. It is published by courtesy 
of H. T. McGill, Stuttgart, Ark. 


Atlantic States unprofitable, and the 
acreage given over to it there decreased 
rapidly. This was offset by an increase in 
acreage in Louisiana, where the cultiva- 
tion of the cereal received a real impetus 
in 1887 when it was determined that it 
could be profitably grown by the use of 
machinery. ‘Two years later Louisiana 
became the leading rice-producing state, 
and it still holds that position. The 
principal growing area in Louisiana is the 
prairie region in the southwestern part of 
the state adjacent to the Gulf of Mexico. 

In 1899, rice cultivation was started in 
the vicinity of Beaumont, Tex., and was 
gradually extended southwestward along 
the coastal plain. In Arkansas it was first 
grown in 1902 in what is known as the 
Grand Prairie section and has since be- 
come an important crop there. California 
began raising it in 1912, and the area 
around Biggs in the Sacramento Valley 8 
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now largely devoted to its production. All 
told, approximately 1,000,000 acres are 
planted to rice annually in these four lead- 
ing states. The 1940 yield was more than 
52,000,000 bushels, of which Louisiana 
contributed 34 per cent, Texas 30 per cent, 
Arkansas 19 per cent, and California 17 
per cent. 

Satisfactory rice culture demands warm 
weather during the growing season, com- 
paratively level land with soil that will 
hold moisture well, good surface drainage, 
and a plentiful and dependable supply of 
fresh water for irrigation. These condi- 
tions prevail in the areas just mentioned; 
and in many of the counties or parishes 
within them the principal cash crop is rice. 
The land is prepared by plowing, disking, 
and harrowing, plowing often being done 
in the autumn so that the soil can mellow 
during the winter. The preparatory work 
involves the construction of earth levees 
to hold the irrigating water. These not 
only surround the main field, but also 
divide it into smaller tracts, the number of 
which depends upon the size of the field 
and the slope of the ground. The levees 
have gently sloping sides over which farm 
machinery can readily pass, and are high 
enough to impound water to a depth of 
from 4 to 6 inches. Ordinarily they are 
sown to rice, not so much for the yield but 
to keep down weeds the seeds from which 
would blow into the fields and grow there. 
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Irrigating water normally is delivered to 
the highest side of a field and passes suc- 
cessively to the lower subfields through 
openings in the levees, which are closed 
when the desired depth is attained. 

Seed rice is planted from 1 to 2 inches 
deep. Drills are usually used in Louisiana 
and Texas, while in Arkansas much of the 
grain is broadcast by end-gate seeders. 
Sowing by means of airplanes is practiced 
to some extent in California, the seed be- 
ing fed from a hopper into the air current 
of the propeller. Guided by flagmen on 
the ground, the pilots fly back and forth 
until they have covered a field. Then 
they repeat the maneuver, flying at right 
angles to the first sowing. In the southern 
states, planting is generally done between 
April 1 and May 15, but it may take place 
in March if weather conditions are favor- 
able. The time depends somewhat on the 
kind of seed—that is, on how long it will 
take to mature, and this may range from 
120 to 189 days. The duration of the 
growing season is influenced both by the 
variety of rice sown and by the time of 
planting. In general, all kinds require a 
longer growing season and produce a 
higher yield when sown early than when 
sown late. Rice is planted in the unmilled 
state, with the hulls on the kernels. Care 
is taken to sow only a single variety in a 





field and also to remove weed seeds, hulls, 
and trash before planting. 

If sown in moist ground, seeds will or- 
dinarily germinate without irrigation; but 
water is turned into the fields if required. 
In that event, the land is drained prompt- 
ly to prevent rotting of the seed. Usually, 
the first irrigation takes place when the 
plants have reached a height of 6 to 8 
inches, at which time the surface is cov- 
ered to a depth of 1 to 2 inches. As they 
become taller, the depth of water is in- 
creased to 4 or 6 inches, and is thereafter 
held at approximately 5 inches until the 
end of the growing season. The land is 
then drained, a separate series of ditches 
being provided for that purpose. After 
about two weeks, during which time the 
ripening process continues, the ground is 
dry enough to bring in tractor-drawn 
machinery for harvesting and threshing. 
The rice is ordinarily harvested with a 
binder, shocked for ten days for drying, 
and then threshed. 

In Arkansas, from 24 to 30 inches of 
water is needed to produce a crop of rice, 
and of this about 6 inches is normally 
contributed by rainfall during the grow- 
ing period. The remainder is obtained 
chiefly by pumping from wells owned for 
the most part by the individual farmers. 
On the coastal plains of Louisiana and 
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MAP OF CANAL SYSTEM 
The Neches and B.I. irrigation systems comprise about 300 miles of canals rang- 


ing in width from 200 feet down to 16 feet. 


e intake canal of the Neches system 


conveys the water by gravity flow 4!4 miles to the first-lift pumpi lant, passin 

underneath Pine Island Bayou in three 8-foot pipes. Water leon Ge BL ae iz 
taken directly from the bayou. In dry years, temporary dams are erected below 
the intakes to prevent salt water, carried up from the Gulf of Mexico by tides, 
from getting into the canals. In addition to supplying water for irrigating more 
than 40,000 acres of land, the canals furnish on an average more than 10,000,000 
gallons daily to three municipalities, including Port Arthur, and to three large oil 
refineries near that city, this water flowing a maximum distance of 27 miles from 
the intake. The municipal supplies and the refinery water used for boiler feed are 
chemically treated. Natural gas for boiler fuel in the pumping plants and for the 
two gas-engine-driven pumping units in the Neches system stations is piped from 


the nearby West Beaumont Field. 
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Texas, the seasonal water requirement igs 
approximately 48 inches, of which 20 
inches is ordinarily supplied by rainfall, 
Of the deficiency, from 30 to 40 per cent 
in Louisiana and from 15 to 20 per cent in 
Texas can be met by pumping from wells, 
The remainder is taken from the rivers 
and bayous, being elevated by pumps and 
distributed over the fields by canals. 
These pumping and distribution systems 
are usually operated by private compa- 
nies, which charge the farmers so much per 
acre irrigated. They are classed as public 
utilities, and their rates are determined 
by state agencies. 

One of the leading concerns of this type 
is the Texas Public Service Company 
which operates in the Beaumont area 
where rice was first grown in the state. 
Its holdings are, in fact, made up of the 
two original irrigation systems that were 
established there. The oldest of these was 
the Beaumont Irrigating Company which 
was founded in 1899 and acquired by the 
Texas Public Service Company in 1929, 
The other was started as the Treadway 
System, became the Neches Irrigation 
Company in 1901, and was taken over by 
the present operators in 1928. The two sys- 
tems supply water to an area measuring 
roughly 44x25 miles and lying principally 
in Jefferson County, with the lesser 
acreage in Chambers and Liberty coun- 
ties. Distribution is made through 300 
miles of canals and laterals. 

The region served varies from year to 
year, but ranges between 43,000 and 47,- 
000 acres, including 3,000 acres of rice 
land that the company owns. It farms ap- 
proximately one-third of this with its 
own forces and rents the remainder to 
tenants. Two independent concerns have 
pumping plants that take water from the 
canals and elevate it to distribution sys- 
tems at higher levels, one of them han- 
dling as much as 10,000 gpm. In addition 
to serving the rice farmers, the Texas 
Public Service Company supplies water 
to the municipalities of Port Neches, 
Grove, and Port Arthur and to three pe- 
troleum refineries—the Gulf Oil Corpora- 
tion, The Texas Corporation, and The 
Atlantic Refining Company—at the last- 
named place. 

As an accompanying map shows, the 
Neches canal system takes water from 
the Neches River some 8 miles north of 
Beaumont, while the Beaumont Irriga- 
tion system taps the Pine Island Bayou 
which joins with the Neches at a point 
about 4 miles north of Beaumont. In 
both cases, the water is elevated to the 
canals in two lifts. There are, accordingly, 
two pumping stations for each system, 
four in all. The Neches first-lift station 
raises the water 34 feet and the second- 
lift station elevates it an additional 9 feet. 
Corresponding figures for the two stations 
of the B. I. system, as it is usually tf 
ferred to, are 31 and 10 feet, respectively. 
The main canals of the two systems cross 
at a point approximately 6 miles from the 
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NECHES FIRST-LIFT PUMPING UNIT 


All photographs following are from Joe ,Litterst, Houston, Tex. 
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At the top, right, is shown an 8-cylinder, 650-hp. PLVG gas 
engine driving a 50,000-gpm. pump that raises water a ver- 
tical distance of 34 feet from the intake to a canal that carries 
it to the second-lift pumping plant. The equipment was made 
by Ingersoll-Rand Company and was put in service in July, 
1939. Above is a view of the unit from the pump end. The 
pump discharge is 36 inches in diameter. The engine is 
started with high-pressure air supplied by the Type 30 com- 
pressor at the extreme left in the picture at the right. After 
being set in motion with gasoline, the engine driving the 
compressor operates on natural gas. The stovelike object in 
the right foreground is a gas-fired coil-type heater that serves 
to keep the gas-engine circulating water at the correct temper- 
ature during nonoperating periods so that the engine can be 
Se and placed under full load without delay whenever 








Beyond the heater is a Nash Hytor rotary vacuum 


pump used for priming the large pump. 


intake of the B. I. system. The Neches 
canal is about 3 feet higher than that of 
the B. I. and is carried over the latter in a 
flume. This difference in elevation makes 
it possible to feed water by gravity from 
the Neches into the B. I. system when that 
isdesirable. The main canal of the Neches 
system is 200 feet wide and 4 feet deep: 
that of the B. I. is also 200 feet wide but 
only 3 feet deep. Distribution laterals and 
their branches range in width from 100 
feet down to 16 feet. A maintenance crew 
of 25 men is employed for cleaning out and 
Tepairing the canals. 

ing in mind that about 48 inches of 
Water is needed in this section to raise a 
‘op of rice, and that only 20 inches of it 
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is normally supplied by rainfall, it will be 
apparent that enormous quantities must 
be pumped in the course of the growing 
season. The requirement throughout that 
season ranges from 10 to 12 gpm. per 
acre, or a total of from 900,000 to 1,250,- 
000 gallons, including losses through 
evaporation and other causes before and 
after the water reaches the fields. The 
amount is increasing from year to year, 
because more and more rice planters are 
sowing a long-grain variety that has a 
longer growing period (180 days) than 
those that have previously been raised. 
The irrigation season formerly extended 
from April 1 to September 1, but now it 
continues until October 1. A peculiarity 



























of the rate schedule is that the company 
furnishes water to all users at the same 
price, regardless of the length of time 
there is need for it. The original payment 
was two sacks of rice for each acre irri- 
gated. This was changed about 25 years 
ago to $6 an acre, was later increased to 
$8 an acre, and is now fixed at $7.20 by 
the state commission that has jurisdiction 
over the matter. 

To supply the essential water, the com- 
pany has sufficient pumping capacity to 
lift 440,000 gpm. into the canals. Of this, 
260,000 gpm. is on the Neches system and 
180,000 gpm. on the B. I. system. As the 
water is lifted twice, each of the two sta- 
tions of the respective systems has the 
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EXTERIOR OF PUMPING PLANT 


The picture at the right shows the pond 
at the Neches first-lift station and the 
pipe through which it discharges into 
the canal that starts at the top of the 
hill at the left. This end of the building 
houses the gas-engine-driven pumping 
unit illustrated on the preceding page. 
Below is a view of the plant from above, 
with a section of the canal in the fore- 
ground. 


same capacity. 
unit in each of the Neches plants, the 
pumping equipment originally installed 
in the four stations is still functioning. It 
consists of steam-driven pumps of various 


Except for one modern 


types, the drivers being reciprocating 
engines in all but one case where a tur- 
bine is in use. The pumps range in in- 
dividual capacities from 25,000 to 70,000 
gpm. 

The new units, which were placed in 
service in June, 1939, are made up of gas 
engines direct coupled to centrifugal 
pumps. Both the pumps and the drivers 
are of Ingersoll-Rand manufacture. The 
installation in the first-lift station con- 
sists of a Type PLVG, 8-cylinder, 650-hp., 
4-cycle gas engine driving, through a 
Falk coupling, a Class AF V 36-inch pump 
rated at 50,000 gpm. against a head of 
36.5 feet. Engine and pump operate at 
300 rpm. The PLVG, which is also built 
in a 6-cylinder, 485-hp. size, is a V-type 
machine with separately cast cylinders 
each 141% inches in diameter and having 
an 18-inch stroke. It was developed pri- 
marily for oil-field service, either as a 
prime mover or, more often, in combina- 
tion with direct-connected horizontal 
compression cylinders. When so arranged, 
this compressor unit is known as the LVG, 
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and its design follows in general that of 
the smaller Ingersoll-Rand Type XVG 
gas-engine-driven compressors of which 
more than 200,000 hp. have been sold. 

The unit in the second-lift station is 
made up of a Type PVG 6-cylinder gas 
engine direct coupled to two Class CFV 
30-inch centrifugal pumps arranged in 
parallel. Each pump has a rated capacity 
of 25,000 gpm. against 11 feet of head. 
The engine is essentially the same as the 
power end of one size of the XVG com- 
pressors mentioned in the preceding para- 
graph. It normally operates at 400 rpm. 
and is rated at 275 hp.; but to meet the 
present service requirements its speed has 
been reduced to 280 rpm., at which it 
develops 192 hp. 

The two pumping units have satis- 
factorily and economically solved the 
company’s problem of winter pumping. 
As was previously stated, the rice irriga- 
tion season extends from April 1 to Oc- 
tober 1, and in that period all the equip- 
ment in all four stations is operated well- 
nigh continuously. During the remainder 
of the year the demand is limited to sup- 
plying water to the three municipalities 
and the three refineries already referred 
to. The requirement is about 75,000,000 
gallons a week, the refineries alone using 









a minimum of 8,500,000 gallons daily. As 
this is furnished entirely by the Neches 
Canal system it is unnecessary to operate 
any part of the B. I. system during the 
nonirrigation season. 

This wintertime demand is now met by 
running the gas-engine-driven units in the 
two Neches Canal system stations for 
about seven hours three days a week, or 
each a total of from 21 to 22 hours weekly. 
Such intermittent operation can be han- 
dled very economically with this type of 
equipment, whereas with the older steam- 
driven units it was necessary to fire boil- 
ers, especially for this rather restricted 
service, and the resultant costs were high. 
The new units also have the advantage of 
being able to start pumping almost in- 
stantaneously whenever water is needed. 
In order to facilitate this, both engine 
rooms have been provided with gas-fired 
coils that keep the lubricating oil and 
the circulating cooling water at the cor- 
rect temperatures for efficient full-load 
operation. 

Both of the engines are conservatively 
rated for continuous full-load service and 
are equipped with various automatic 
devices to protect them from possible 
damage and to reduce attendance to 4 
minimum. They have full force-feed lu- 
brication, the oil being forced through 4 
filter, a tubular-type cooler, and thence 
to the main bearings by a spiral-gear pump 
that is driven directly from the crank- 
shaft. Before starting, the oil pressure is 
built up to the proper point by a hand- 
operated pump. Short-circuiting switches 
stop the engines in case of overspeeding, 
when the circulating-water supply fails or 

becomes too hot, and when the lubricat- 
ing-oil pressure is not maintained. 

As one of the accompanying illustra- 
tions shows, the gas-engine pumping unit 
at the Neches first-lift station is set up ™ 
a room with, a concrete floor and high 
concrete walls. This was constructed 4t 
one end of the building housing the older 
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steam-driven pumping equipment, but its 
floor level is some 3 feet lower than that of 
the remainder of the structure. The en- 
trance to this room is closed by a sliding 
steel door that can be barricaded and 
made watertight by means of a rubber 
gasket. The reason for thus enclosing the 
equipment is that high water is occasion- 
ally experienced in the winter season. 
This was true last winter, when the engine 
and pump operated regularly despite the 
fact that the water level outside was 7 feet 
higher than the floor on which they 
stand. Access to the room was gained 
during that period by scaling a wall. 

Rice culture in the Beaumont area has 
undergone great improvement in the 
comparatively brief span that it has been 
practiced there. The yield per acrehasbeen 
increased from about ten barrels to four- 
teen or fifteen. This has been brought 
about by the use of better seed, by im- 
proved farming methods, and by adequate 
drainage of the land when it is not under 
cultivation. Sixteen kinds of rice are 
raised in the United States, but only four 
or five of them are planted extensively in 
this section. In general, the cereal may 
be divided into short-grain, medium- 
grain, and long-grain rice, the mature 
plants of which range from 36 to 58 inches 
in height. The average length of the hulled 
kernels of these varieties is, respective- 
ly, 0.21 inch, 0.26 inch, and from 0.27 to 
0.31 inch. The short-grain rices produce 
g00d yields and are of good milling quality 
and for that reason predominated during 
the early period of the industry in this 
country. Gradually, however, the medi- 
um and long-grain types came to be pre- 
ferred by the consuming public, and the 
farmers began to shift to them. In the 
Beaumont district, Early Prolific, a medi- 
uM-grain rice, was grown by most farm- 
€fs until a few years ago. Now the trend 
8 towards Rexora or Patna, a long-grain 
Variety. 

Research has improved the yield of 
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long-grain rices and also developed better 
milling methods which have overcome the 
previous reluctance of farmers to plant 
them. Formerly, the long, narrow grains 
were more susceptible to breakage in mill- 
ing than the shorter grains of larger girth; 
and as only whole grains can be marketed 
for first-grade table rice the result was re- 
duced returns which made them unpop- 
ular with farmers and millers alike. Now, 
however, there are ways of overcoming 
this breakage; and, with the long-grain 
varieties commanding the highest prices, 
farmers are turning to them more and 
more. Patna rice stands the weather well 
when it has to be left in the fields a con- 
siderable time before threshing. Ordinar- 
ily this is done promptly, but exception- 
ally rainy weather in the Beaumont area 
during the past winter postponed the 
threshing season to February for the first 
time in fifteen years. Fortunately, a 
goodly percentage of the crop was Patna, 
and comparatively little of it was hurt. 

As the rice comes from the thresher, 
each kernel is enclosed in a hull or husk 
and is known as rough rice. Although 


some of it is fed to livestock, most of it is 
sold to millers, who prepare it for the 
market. A barrel of rough rice weighs 162 
pounds and, when milled, yields approxi- 














NECHES SECOND-LIFT PLANT 
AND NEW PUMPING UNIT 


At the left is a picture taken from a 
highway bridge and looking up a canal 
to the pumping station that supplies 
it with water. The canal is 200 feet 
wide and is carrying 4 feet of water. 
Below is a view inside the plant show- 
ing a PVG, 6-cylinder, 192-hp. gas 
engine driving two 25,000-gpm. pumps 
arranged in parallel. At the lett is a 
Type 30 compressor that furnishes 
air for starting the engine. 





mately 104 pounds of whole and broken 
kernels, 31 pounds of hulls, 21 pounds of 
bran, and 6 pounds of polish. After being 
screened and fanned to get rid of trash, 
chaff, weed seeds, lumps of dried mud, and 
light seeds, the rough rice is passed be- 
tween milling stones which remove most 
of the hulls. The mixture of hulled rice, 
rough rice, and hulls is then separated by 
screening and fanning and treatment in 
what are called paddy machines. The 
rough rice is returned to the milling stones. 
The hulled kernels, encased in a layer of 
gluten (bran) and designated as brown 
rice, next go to hullers where a percentage 
of the bran and most of the germ are re- 
moved by friction. After the bran has 
been separated by screening, the grain 
passes through a second set of hullers 
and sometimes also through a pearling 
cone. Rice in this form is more nutritious 
than when further refined, but the Amer- 
ican public for some reason insists that 
the cereal be a lustrous white, and it is 
therefore given further treatment. This 
is done in a polishing machine known as a 
brush, where remaining traces of bran and 
several layers of starch cells are rubbed 
off. These finely divided materials are 
called rice polish. The polished grains are 
steamed and sometimes also receive a 
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B.I. PUMPING PLANT AND FLUME 


In this station, which takes water from Pine Island Bayou, there are only steam- 
driven pumps some of which have been in service since 1899. The water is lifted 
31 feet and flows through the wood flume to a second plant, where it is elevated 
an additional 10 feet. The flume is 6 feet high and 15 feet wide. 


coating of glucose and talc to improve 
their appearance. The grain is then sep- 
arated into grades, weighed, and bagged 
for the trade. 

The unbroken kernels, known as whole 
or head rice, are sold under several grades 
based chiefly on color, luster, and size. 
Most rice is consumed in this form, but 
some of it is converted into puffed or 
flaked cereal, or into flour. Broken ker- 
nels are sold as ‘“‘second heads,’’ screen- 
ings, and brewer’s rice and serve as food, 
feed for livestock, in making beer and ale, 
and as a source of starch and flour. The 
starch is used in laundries and in making 
cosmetics, confectionery, adhesives, vine- 
gar, acetone, and alcohol. Bran and polish 
produce concentrated livestock feed, and 
polish is employed as a thickening for 
gravies, etc., as a stuffing material for 
sausages, and in the manufacture of but- 
tons, soap, and oil. Rice hulls are utilized 
as fuel, packing material, insulation, fer- 
tilizer, and as a source of cellulose for 
making paper products and plastics. Rice 
straw serves as stock feed, fuel, fertilizer, 
and as a material for making mats, hats, 
brooms, rope, paper, and cardboard. 

The American Rice Growers Coépera- 
tive Association, whose president, Capt. 
A. H. Boyt, resides in Beaumont, is a 
leading force in assisting rice farmers with 
their problems and in promoting their in- 
terests. It has warehouses at various 
points in the rice-growing regions where 
planters may store their crops pending 
their sale to millers; and it provides facili- 
ties for grading the grain, fumigating it to 
eradicate weevils, and for otherwise ren- 
dering essential services to its owners. 
The Beaumont warehouse has room for 
storing 80,000 bags of rough rice. Millers’ 
representatives visit these warehouses, 
sample the bags by gouging metallic in- 
struments called ‘“‘triers’’ into them, and 
make their bids for the grain on the basis 
of the samples. 

The association is endeavoring to im- 
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prove the quality of the rice offered the 
consuming public and is sponsoring local 
radio programs advocating its use. Some 
dealers, to add to their profit, mix two or 
more kinds, adding less expensive short- 
grain and medium-grain rice to the top- 
price long-grain varieties. As the different 
kinds have varying cooking characteris- 
tics, some requiring longer periods than 
others, this tends to lessen the palatable- 
ness of the dish that reaches the table and, 
consequently, to prejudice the American 
public against the cereal. To overcome 
this, the association is putting out long- 
grain Patna rice under its brand name 


and making it known in various ways, 

With an eye to popularizing rice through 
national advertising, the association last 
winter advocated a rice tax of two centg 
per 100 pounds payable by the miller. A 
bill to that end was introduced in the 
legislatures of Arkansas, Louisiana, and 
Texas and carried the proviso that it must 
be passed by all three states to make it 
effective. Arkansas and Louisiana law- 
makers quickly approved the measure, 
and it was passed by the Texas legislature 
in May. The law is to be in force two 
years, and will raise approximately $200,- 
000 annually. With this fund the associa. 
tion will endeavor to make the American 
public rice conscious, just as Florida and 
California have promoted the welfare of 
the citrus-fruit industry and Wisconsin 
has extolled its cheese and other dairy 
products. The average Texan now eatg 
10 pounds of rice a year, which is 4 pounds 
more than the per capita consumption in 
the country as a whole. The aim is to 
bring the latter up to the Texas figure. 

One reason that most Americans eat so 
little rice is attributed by the authorities 
to the failure of many housewives to cook 
it properly. For one thing, they say that 
rice should never be stirred when boiled 
but should be lifted from time to time with 
a fork. Stirring tends to make a gummy 
mass of the cereal, whereas the individual 
grains will keep their identity if properly 
treated. As a contribution towards better 
rice, the association not only offers recipes 
but also a meshed-wire cooker for boiling 
it so that it will always be light, white, 
and flaky. 





WATERTIGHT ENGINE ROOM 

The gas-engine-driven pumping unit in the Neches first-lift plant is inclosed in a 
room of concrete having a steel door that can be made watertight with a gasket. 
This precaution was taken to protect the machinery and also to keep it from being 
drowned out during high-water periods. During the past winter the water was up 
to the first rung of the ladder at the left-center, the mark being still visible on the 
wall. It was 7 feet higher than the floor of the walled engine room. During the 
flood the engine was operated as usual three days a week. Overhead is shown 
the discharge pipe rising from the pump. It is 5 feet in diameter. 
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OLD WORKING METHOD 


A deposit of talc, showing native men mining the mineral baskets borne on their heads. These methods are giving 
with picks and coolie women carrying it to the surface in way to mechanical aids, as illustrated on the next page. 


Something About Tale 
R. Crawford Lees, M. |. M.E., C. B. T. E., M. E. A.* 


HE United States produces essentially all the low-grade talc it re- 

quires; but, as the accompanying article relates, fine-quality talc 
for use in cosmetics is imported. Until recently the principal source of 
supply was Italy. Since 1935 the higher-grade product of India has 
come into our markets. It sells at from $45 to $80 a ton wholesale. 

It is significant to note that, despite the low cost of native labor, 
machinery has replaced hand methods in mining the Indian tale de- 
posits. As the author points out, when the pits go beyond a certain 
depth it is less expensive to drill, transport, and pump by mechanical 
means than by manual operations. The experience of the Jaipur Min- 
eral Development Syndicate will no doubt be watched with interest 
by numerous producers of other minerals in India who are still working 
Open pits largely with hand labor. 


SS 
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T DAGOTHA, a village 16 miles 
Azz of Dausa in Jaipur State, 

India, the Jaipur Mineral Develop- 
ment Syndicate is working a deposit of 
talc and transporting it to its mill at Dausa 
where the mineral is prepared for market- 
ing. Much of this talc reaches the public 
in the form of talcum powder and other 
cosmetics, but there are many other ap- 
plications for the three grades produced 
there. The operations at Dagotha are of 
especial interest because modern ma- 
chinery has replaced hand labor in the 
mining operations. 


*Manager, Jaipur Mineral Development Syndicate 
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MODERN EQUIPMENT 

View of a talc pit (top) with one of the cars (right foreground) 
that are now utilized to haul the mineral to the surface. On the 
level area at the left is an Ingersoll-Rand portable compressor 
that furnishes operating air for the Jackhamer drills that have 
replaced hand drilling. The picture above shows the hoist that 
pulls the cars from the pit. The drum on which there is no rope 
will later be used for auxiliary service. At the right is a Calyx 
core drill that is employed in prospecting for pockets of talc. 
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Talc is a hydrous silicate of magnesia 
which, in its compact and somewhat im- 
pure forms is called steatite or soapstone. 
Iron and aluminum are generally found 
among the impurities. It was known to 
ancient peoples, with whom it was a favor- 
ite material for carving because of its soft- 
ness; and it is used for the same purpose 
today by the Chinese. Owing to the ease 
with which it can be worked and its re- 
sistance to ordinary heat, it has been used 
at various times for making pots and, ac- 
cordingly, bears the name of potstone in 
some places. 

Dagotha talc exists in foliated and com- 
pact masses. Its hardness is 1.2 in the 
mineral scale, and its specific gravity is 
2.7. It varies in color from white to pale 
green, and has a nacreous or pearly luster. 
It has good colloidal qualities. A chemi- 
cal analysis of a typical Jaipur talc is: 
Silica, 61.8 per cent; magnesium, 31.4 per 
cent; aluminum, 0.8 per cent; iron (as 
ferrous oxide), 0.7 per cent; water of hy- 
dratioh and traces of alkalies, etc., 5.3 per 
cent; lime, negligible. The following gen- 
eral information about talc and the geo- 
( occurrence of the Dagotha deposits 
Was furnished by Dr. W. Chowdhry, Ph. 
D., M.M.G.I1., F.G.S., of Paris: 

“Talc is a widely distributed mineral 
in India, but at most places it is of in- 
ferior quality. It is the practice in that 
country to classify soapstone deposits with 
tale deposits. This is not correct, because 
is a definite mineral, whereas soap- 
stone is a rock containing talc and other 
. Jaipur State is the largest pro- 

ducer of talc in India. The most important 
are those at Dagotha, which are 
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now being operated by the Jaipur Mineral 
Development Syndicate. The mineral 
occurs there in large pockets in limestone 
belonging to the Rialo series of rocks of 
pre-Cambrian age. The Rialo limestone 
is a dolomite containing more than 42 per 
cent of magnesium carbonate. The talc 
has been derived from the dolomite by 
metamorphic processes resulting in the 
conversion of magnesium carbonate into 
hydrous silicate. It is also likely that a 
part of the mineral has been derived from 
tremolite, which occurs in the neighbor- 
hood, by the action of water carrying car- 
bon dioxide. These original constituents 
are found as nodules in the talc deposits.” 

The principal working at Dagotha is a 
huge pit measuring about 300x150 feet at 


CONTRASTS IN HAULAGE 


Until recently the crude talc was transported from the Dagotha 
mines to the mill at Dausa in bullock-drawn carts. As a part of 
the recent mechanization program, trucks have been adopted 
for that service. At the left in the picture below R. Crawford 
Lees, manager of the Jaipur Mineral Development Syndicate 
and author of this article, is shown with N.K. Vakharia, manag- 
ing director of the syndicate. 


the surface and gradually tapering to the 
bottom, which is now about 200 feet below 
ground level. It is estimated that 250,000 
tons of talc remain there to be mined. 
Other deposits are being opened, and their 
resources are practically unlimited. Pros- 
pecting is done with Calyx core drills, a 
hole being put down wherever geological 
deduction indicates the existence of talc. 
The core obtained shows the presence or 
absence of the mineral and, if any exists, 
reveals the depth and thickness of the 
pocket. From this information it is de- 
termined whether or not it is of sufficient 
magnitude to justify commercial de- 
velopment. If it is decided to open it up, 
the overburden is cleared away until the 
top of the deposit is exposed, and then the 
work of mining the talc and bringing it to 
the surface is started. 

Until recently all these operations were 
done by hand. If there was any hard rock 
in the overburden it was manually drilled 
and blasted with explosives. The broken 
material was carried away in baskets, 
holding about 20 pounds each, on the 
heads of coolies. Labor is cheap, and these 
methods are practicable until a pit attains 
considerable depth. If the pocket con- 
tinues downward, a point is finally reached 
where it can no longer be worked at a 
profit by manual labor alone. 

This economic limit was reached in the 
case of the large pit at Dagotha, and ma- 
chinery was called to the rescue. A port- 
able air compressor and Jackhamers have 
replaced hand methods for drilling hard- 
rock overburden, hard nodules, and the 
talc itself. A hoist, track, and cars have 
been substituted for the slow and ulti- 
mately expensive procedure of transport- 
ing the material from the bottom of the 
pit to the surface on the heads of coolies 
traveling paths cut into the walls. A 
centrifugal pump driven by an electric 
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motor is used to raise the water that 
collects in the pit. This, too, was formerly 
carried up by coolies. With the machinery 
now set up all the talc in the pocket can be 
mined and brought to the surface econom- 
ically. 

From the pit workings the talc is trans- 
ported to the mill at Dausa in trucks, 
which have been in service only a short 
time. Previously all the material was 
hauled in carts drawn by bullocks. Upon 
delivery at the mill, it is first hand sorted, 
and the various grades are put in stock 
sheds. The talc is withdrawn from storage 
as required and pulverized by a 5-roller 
Raymond mill. Air currents are utilized 
in separating the product into the three 
sizes that are marketed: The coarsest, or 
Grade 3, is 100-mesh—that is, it passes 
through a 100-mesh screen—and 30 per 
cent of it will go through a 200-mesh 
screen. The intermediate size, Grade 2, is 
known as 200-mesh, but 97 per cent of it 
will pass through a 300-mesh screen. 
Grade 1 is 300 mesh, but some of it is 
even finer. 

The powdered talc is packed in jute bags 
holding 100 pounds each. These are ade- 
quate for domestic consumption, but for 
shipment abroad another thinner bag of 
finely woven cotton material is added. 
Th2 material is now ready for distribution 
to all parts of the world. Because of its 
softness, lightness, pleasing color, antisep- 
tic qualities, imperviousness to air mois- 
ture, heat, and cold, and its colloidal 
qualities, it has manifold fields of applica- 
tion. The more important ones of each of 
the three grades produced are: 


Grade One 


Is principally used in making cosmetics 
such as creams, pastes, lotions, face and 
toilet powders, as well as foot powders. 
These require a talc that is free of grit, 
iron, and lime and that is white in color. 
The Dagotha talc answers these specifica- 
tions admirably. 


Grade Two 


Serves as a filler for many grades of 
paper and as an ingredient in coating 
mixtures for glazed or coated stock. It is 
also employed in the paper industry for 
bleaching cellulose and for removing resin 


therefrom. For these purposes the talc 
should have a minimum lime content, be 
free of ferric salts, be white in color, and 
have good colloidal properties. 

In the textile industry it is used vari- 
ously in dressing, sizing, and bleaching 
cotton cloth; in drying, polishing, and 
sizing pile fabrics; and in dyeing. It like- 
wise serves as a filler and duster in the 
manufacture of linoleum and oilcloth. 

In the making of rubber it is utilized as 
a filler, for dusting molds during vulcan- 
ization, and as a protective coating for 
crude rubber. 

Paint manufacturers use it as a filler 
and constituent in paints, as well as an 
absorption agent in pigments. It is espec- 





ially suitable for enamels, for cold-water, 
waterproof, fire-resistant, and disinfectant 
paints, and for flexible roofing paints. Tale 
for these applications must have good col- 
loidal qualities. 

As a filler, it enters into soap-making, 
In India, where tallow and other animal 
fats are objectionable, talc takes the place 
of these ingredients. 

In foundries it is employed as a facing 
material for molds for which purpose it ig 
often mixed with graphite. It is also used 
for dusting molds in the manufacture of 
cork and of glass. In the latter industry it 
serves as a polishing agent especially for 
plate glass. 

In the food industry it is utilized as a 


MILL AND CRUDE TALC 


A general view of the mill buildings and warehouses at Dausa, and stocks of crude 
mineral stored there under cover awaiting processing. 
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cleaner, polisher, bleacher, and conserver 
of rice, peas, coffee, beans, maize, barley, 
peanuts, fruits, vegetables, and eggs. 

It finds application in chemical and 
pharmaceutical establishments as a pack- 
ing material for metallic sodium and potas- 
sium, for which purpose it is wetted with 
oil. In powder and tablet form, it serves 
as a contact material for catalysts. 

Other uses of this grade of talc are: as 
a filler in making twine and rope, as a 
filtering medium in oil refining, as an ab- 
sorbent for nitroglycerine, and for dusting 
wounds and sores and treating skin dis- 
eases of animals. 


Grade Three 


As a filler in roofing paper, which is also 
coated with it to prevent sticking. 

In the leather industry it is utilized as 
a dressing for skins and leathers, for dry- 
ing oily leather, as a substitute for wheat 
flour in making glacé kid, and as a powder 
for shoes and boots to give the wearer foot 
ease. 
It is an ingredient in special cements, 
finishing plaster, composition flooring, and 
in asbestos shingles, blocks, and slabs. 
Of late, it has entered into the making of 
wall tile and other ceramic bodies. 
Stonework is often given a protective 
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BURDEN BEARERS 


An elephant and a camel on a street 
in Jaipur and a bhisti, or water carrier, 
near the talc mines. 


coating of 100-mesh talc; and, together 
with sodium silicate, it is employed for 
preserving, fireproofing, and acidproofing 
wood. It is also used as a preservative for 
cloth and for various food products such 
as coffee, rice, and barley. 

In agriculture it serves as a filler in 
fertilizers, as a filler or extender for in- 
secticides, and as an ingredient in rem- 
edies such as ‘“‘Fastet,” a mixture of cop- 
per sulphate and talc, for plant diseases. 

In addition it is found in floor wax and 
in polishes for stoves, shells, etc. In 
combination with starch or some other 
medium it is a dusting agent that pre- 
vents candy from sticking in molds in the 
process of manufacture and that meets a 
need in chewing-gum making. In imita- 
tion amber it gives the cloudy effect; is an 
ingredient in putty; makes window-shade 
cloth opaque; enters into the production 
of insulating compounds for wire, piping, 
electric switchboards, etc., for which pur- 
pose it is mixed with clay. 


Massive Tale 


This product of the talc industry plays 
an important part in the field of electrical 
insulation, in gas-burner tips, and in 
spark plugs. For these services it must 
have a fine-grained structure, free of 
cracks and cleavage planes, be devoid of 


































































iron and grit, and be easily machinable. 
The compact, strong, and medium-hard 
grade is suitable for crayons and pencils, 
while the medium-soft. variety is in de- 
mand for tailor’s or French chalk. Molds 
in which bottles, watch crystals, and 
numerous other glass articles are formed 
are often made of talc, as well as molds in 
which iron, brass, copper and other metals 
are cast. In bricks or blocks it also serves 
the metallurgical industry as a refractory. 

The United States produces around 
200,000 tons of low-grade talc annually 
for industrial purposes. In addition, it 
imports about 50,000 tons of high-grade 
talc each year for cosmetics. Before the 
Jaipur source was available, most of the 
latter came from Italy and some lower- 
grade material has been imported from 
Japan. 

The Jaipur Mineral Development Syn- 
dicate started operations at Dagotha in 
1931, and the mill at Dausa went into serv- 
ice a year later. At first the products 
were supplied only to the Indian trade, 
but the market gradually expanded to in- 
clude other parts of the British Empire. 
The first shipment to the United States 
was made in 1935. Since then, distribu- 
tion has become world-wide. As import 
figures will bear out, cosmetic manufac- 
turers the globe over have become aware 
of the excellent quality of talc from 
Jaipur State, India. 
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TECUMSEH COAL CORPORATION 






The modern plant shown above is at Dickeyville, Ind., and prepares 1,000 tons of 
coal an hour for the market. After the stripping operation the coal is hauled to the 
plant in 50-ton trailers, one of which is seen at the upper right dumping into the 
run-of-mine hopper. This is done without stopping the trailer, a tripping device 
at the hopper setting in motion the air-operated mechanism that opens the side 
gates. The coal is then conveyed into the plant, broken into pieces 6 inches or 
smaller, pone’ and washed in four automatic washers. At the right is the as- 


sembly o 


IR, covering a wide range of pres- 
A= enters indispensably into 
many phases of the mining and pre- 
paration of ores and minerals. A particu- 
lar application of compressed air in this 
field of service, and one that is rapidly in- 
creasing, is that of creating the surge or 
impulse in washeries especially for coal. 
The basis of the separation of coal from 
the impurities that are mined with it is 
the difference in their specific gravities. 
As practically all the extraneous matter is 
heavier than the coal it will sink at a faster 
rate than the latter when placed in water. 
The washing of coal is desirable from 
the standpoint of the producer and the 
consumer alike. The producer has learned 
that washed coal sells more readily than 
coal not so treated, and commands a 
higher price. Even where there is not a 
big price differential, clean coal is in great- 
er demand, and washing therefore tends 
to keep the mines in steady operation, 
thus reducing the overhead. The con- 
sumer’s aim is to obtain as many net heat 
units as possible for his money. Washed 
coal contains less useless material to be 
paid for and to run up freight and han- 
dling charges. On the score of freight tariffs 
only, assuming an average rate of $2.25 
a ton the country over, a saving of 1 per 
cent in ash content as the result of washing 
would reduce the total carrying charges on 
bituminous coal alone more than $12,000,- 


*Washery Engineer, The McNally-Pittsburg Manufact- 
uring Corporation 
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pneumatic washers on the main washery floor. 


000 annually. Washed fuel increases boiler 
efficiency and lessens sulphur corrosion, 
slagging, maintenance costs, boiler out- 
ages, and ash handling. 

Insistence on washed coal is increasing 
all the while. Metallurgical plants, such 
as steel producers and manufacturers of 
gas, were the first to demand it. Next, 
public-utility companies began to specify 
it. Nowadays, most coal buyers, even for 
steam-producing plants, want clean, low- 
ash coal. Inasmuch as the rejection of 
marketable coal in the washing process is 
a direct loss to the producer, he wants 
equipment that will do an effective clean- 
ing job at a cost commensurate with the 
returns arising therefrom. This, obvious- 
ly, calls for automatic machinery of high 
selective capacity. 

Because many of the impurities are at- 
tached to the coal and cannot be freed 
from it, a certain amount of coal is in- 
evitably rejected with the refuse during 
the washing process. One of the problems 
is to determine how much of this coal is 
to be thrown away. Usually, it is decided 
to remove enough of the objectionable 
material to reduce the ash content of the 
finished product to a point where it will be 
acceptable to the consumer from the stand- 
points of appearance and performance. 

“In so doing,” to quote from a paper 
by Thomas C. Cheasley of the Hume- 
Sinclair Coal Company, “‘the losses of the 
mine-run feed usually range from 18 to 24 
per cent, so it is readily seen that the prob- 
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lem here is to find and maintain the 
critical point at which the operation of 
washing turns from a satisfactory to aD 
economically unsound procedure, because 
the changing of adjustments due to wea, 
or accident, could easily cause the rejection 
of a large amount of coal, without im- 
proving the shipped product. 


“It would seem logical that the im- 


purities or ash-forming materials might be 
removed on a uniform or increasing scale 
and thus gradually purify the remaining 
coal product; but, unfortunately, this # 
not true. There comes a point’ in the 
purification stage of nearly all coals where 
an abrupt change takes place. An & 
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ample will clarify this. Assume that we 
have a raw coal containing 12 per cent 
ash-forming material. First, a washability 
curve is plotted from actual test, called 
sink and float test. Knowing something 
of the nature of the coal, we might use a 
test solution of 1.60 specific gravity and 
find, by immersing a test quantity of coal 
in the solution, that 95 per cent of the raw 
coal would float while the remainder, hav- 
ing an inherent specific gravity higher 
than 1.60, would sink. 

“Samples of both the float and sink in- 
crements would be analyzed for ash and 
Combustible contents. In the 5 per cent 
of the raw coal feed which sank, we might 
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find that the ash content would analyze 
90 per cent and the combustible wasted 
10 per cent. The procedure would then be 
repeated, with a solution change in gravity 
of 0.05 at each step and with the weight 
and ash determinations checked at each 
test point. By the time we reach 1.50 
specific gravity, we might find that our 
sink material runs 18 per cent by cumula- 
tive weight and we might have an ash con- 
tent of 70 per cent and a combustible con- 
tent of 30 per cent. The float material 
could have an ash content of perhaps 8 
per cent. 


Overflow 


*“Now we are approaching the critical 
point, if we have not already reached it. 
When Southwestern coals are washed to 
deliver 9 per cent ash or less, they are 
usually considered satisfactory for all in- 
dustrial or steam purposes. In fact, lots 
of chain-grate-stoker operators will not 
knowingly accept a coal with less than 9 
per cent ash because they believe that 
much ash is necessary to shield their 
grates from high firebox temperatures. 

“But there are many other types of 
stokers. While the ash content of a stoker 
coal is only a guide to the possible per- 


Return water 
to washer 








SIMPLIFIED FLOW DIAGRAM 


Layout of a washe 


equipped with a unit-type washer designed for cleaning from 


25 to 75 tons per hour and for treating coal of nut, egg, stove, and stoker sizes. 
From the wash box, the rejects are elevated for disposal, while the coal goes to a 
settling tank and from there to an elevator for dewatering. Fine refuse in the 
water is allowed to settle before the latter is pumped from the sump for reuse. 
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formance of a coal in a given plant, never- 
theless, in many stoker plants, the lower 
the ash content, the more acceptable the 
coal. The burning characteristics of any 
coal, however, mean much more than the 
spot at which a decimal point may be 
placed by a fuel chemist when running an 
ash analysis. 

‘*However, to get back to the critical 
point, if with a 1.50 specific-gravity solu- 
tion we found we had 18 per cent sink, or 
82 per cent recovery of the raw-coal feed, 
and, for further purification, we used a 
gravity of 1.45 and found our sink per- 
centage was 22 per cent and the resultant 
ash in the refined coal was 7.60 per cent, 
then we would have lost 4 per cent of the 
raw feed of coal to gain a reduction in ash 
of only 0.4 per cent. Unquestionably this 
would not be economical for mine opera- 
tion, nor would the slight increase in 
purification be of any material benefit to a 
coal consumer. The adjustments on a 
modern wash box allow control of re- 
jected material to a fraction of 1 per cent 
of ash, and thus, in production, the results 
of sink and float testing can be duplicated 
and maintained.”’ 

The use of water in separating minerals 
from their attendant impurities is far from 
new. Several types of washers are illus- 


trated and described in Agricola’s De Re 
Metallica (1556). A hand-operated lever 
jig was employed for washing coal as early 
as 1830 at a mine in Saxony, as reported 
in 1865. This unit was of the moving 
screen or basket type. The first applica- 
tion of a fixed screen jig seems to have 
been made in 1840 near Dresden. 

The washing of minerals is therefore 
not exactly a recent development, and 
even the use of compressed air dates far- 
ther back than many of us realize. The 
early machines were all designed for batch 
operation— individual charges were jigged 
until proper stratification was established 
and then unloaded by hand, the top and 
bottom strata being removed separately. 
About 1848 Berard introduced a continu- 
ous jig which soon replaced the inter- 
mittent or batch-type units. Continuous 
operation, however, set a definite limit 
to the number of pulsations to which the 
material could be subjected in passing 
through the machine, and it was soon 
found that only relatively close size ranges 
could be accurately stratified. It was prob- 
ably about this time that Rittinger began 
his studies and experiments that cul- 
minated, in 1867, in the publishing of his 
findings and his formula for sinking veloci- 
ties. This work still remains to a large ex- 
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HOW THE WASHER WORKS 


Longitudinal (left) and cross sections showing the operating principles of the 
McNally-Pittsburg automatic coal washer. Incoming raw coal A is sluiced into 
the washer boxes by water. Air pulsations are transmitted through valves D to 
water in a compartment connected with the wash box and cause the water in the 
box to rise and fall at a controlled rate of from 30 to 50 times a minute. From the 
loosely suspended aggregate the heavier refuse is gradually separated and sinks 
to the screen plates B, while the lighter coal is moved by the action of the water 
toward the right and spills over into the second compartment. There the process 
is repeated, the remaining refuse sinking to the screen plates FE and the clean 
coal passing on to the dewatering screens at H. The depth of the refuse is held 
constant by two refuse discharge gates C and F which are, in turn, controlled 
automatically by the counterpoised floats J and K. The refuse discharged at 
either end falls into wells and is elevated for disposal. Fine refuse that drops 
through the screens B and E at the bottom of the washer box is delivered to the 
wells at either end by the worm conveyor G in the base. The cross section helps 
to explain the operation. The air is introduced on the right-hand side and is also 
withdrawn there through suitable valving. 


PATENTED FLOAT 





tent the basis for such computations, al- 
though later investigators have developed 
more accurate values for the various 
coefficients. Because of Rittinger’s work, 
close presizing became common practice 
in connection with mechanical cleaning, 

When solid particles sink freely from 
rest in a fluid, the individual particles be- 
gin to accelerate at rates directly pro- 
portional to their densimetric differentials 
above the solution density. As the veloci- 
ties increase, however, sinking is retarded 
by hydraulic resistance, which is directly 
proportional to the transverse area of each 
particle and which increases approximate- 
ly as the square of the sinking velocity. 
When the velocity is relatively high, the 
sinking rate is governed as much by the 
size and shape of the particle as by its 
density. Large, low-gravity particles may 
sink faster and farther than smaller or 
flatter particles of higher gravity. The 
separation is therefore not based truly on 
density unless the size range is very narrow 
or the density of the impurities differs 
greatly from that of the material to be re- 
covered. 

Theoretically, in jigging or impulse 
washing, the size range is not of para- 
mount importance. If the entire mass of 
intermixed material can be lifted more or 
less bodily on the upward stroke, and then 
be allowed to sink in relatively still water, 
the initial sinking rate for each particle is 
governed primarily by its density, and the 
bed is so compacted that further sinking 
is prevented before the acceleration is 
sufficient to generate appreciable hy- 
draulic resistance. The actual separation 
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accomplished at each impulse or stroke is 
therefore definitely on the densimetric 
basis. No matter how small the actual 
separation between two particles of dif- 
ferent density may be, it is multiplied 
with each successive stroke, and before 
the two particles have traversed the full 
length of the washer they should be suf- 
ficiently separated to be evacuated from 
different levels. 

In the early washers, however, the im- 
pulses were produced mechanically either 
by jigging the material up and down instill 
water or by forcing water by mechanical 
plungers up through fixed screens which 
supported the material to be separated. 
Unfortunately, what goes up must come 
down, and thus the reverse stroke of the 
plungers or baskets was unavoidably ac- 
companied by a reverse flow of water, 
constituting a so-called ‘‘back suction.”’ 
The jigs became, in effect, merely current 
washers, the stratification being effected 
primarily by the relative velocity of the 
water and the solid particles. It was real- 
ized eventually that the theoretic condi- 
tions would obtain if the back suction 
could be eliminated, and many efforts 
were made along this line. These included 
various flaps and valves, and even cover- 
ing the jig sieves with feldspar crystals 
which rose with the upflow but settled 
back into the screen perforations on the 
downflow. This method was used largely 
in the Luhrig jigs in treating fine coals. 

Toward the end of the nineteenth cen- 
tury, Doctor Baum of Germany con- 
ceived the idea of inducing the washing 
impulse by the expansion of compressed 
air instead of by mechanical plungers or 
pistons. Admission of air could be closely 
and sensitively controlled and offered 
better regulation of the upward impulse. 
Moreover, because the air exhausted at 
the end of the impulse stroke could be re- 
placed with water, back suction could be 
positively controlled. Baum’s first ma- 
chines of the single-cell type were put in 
operation in 1892. Several years later he 
developed his multiple-cell units, which 
laid the foundation for the washing of un- 
sized feeds. 

In 1903 the Baum process was intro- 
duced in Great Britain by Simon Carves, 
and after 1922 a number of other British 
firms adopted his principle for their 
washers. All adhered rather closely to 
the original Baum construction except 
Norton, who made several important im- 
provements, including the automatic con- 
trol of rejection, the nonclogging undercut 
ejection gate, and the open elevator wells. 
The first of these eliminated the human 
element from the control of the washed 
product; the second facilitated washing 
sizes larger than those previously handled; 
and the third, by making the entire screen 
area effective for washing, considerably 
mcreased the total treating capacity of in- 
dividual units. 

The first washers incorporating these 
features were built in Great Britain about 
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COMPOUND WASHING UNIT 


This installation is at the No. 2 Mine of the Truax-Traer Coal Company, in south- 
ern Illinois, where the preparation plant can treat 600 tons of coal an hour. Shown 
here is a compound washing unit. The Ingersoll-Rand blowers that serve it are in 
the center. Blowers for coal-washing ordinarily discharge at from 2 to 3 pounds 
pressure and are made in a wide range of sizes up to a capacity of 9,500 cfm. As 
they can be arranged with the discharge openings in an endless variety of posi- 
tions, they can be placed level with the top of a washer or on another floor. 


1927, and one was installed in the United 
States two or three years later. Mean- 
while, the Simon Carves-Baum jig had 
made its appearance in this country, more 
than twenty years after its initial use in 
England, so that the original and the 
modernized Baum machines arrived here 
within a very few years of each other. 
Since that time Norton has made several 
additional improvements, the most im- 
portant of which is the lowered air chest. 
This reduces the volume of air required 
for the washing pulsations and provides 
more nearly positive regulation of the 
impulse wave form and of the backflow. 

More than 50 McNally-Norton coal 
washers now in operation in North and 
South America receive their air supply 
from Ingersoll-Rand turbine-type blow- 
ers. Units of the FS Type are employed 
for the standard machine, the construc- 
tion of which is shown in an accompany- 
ing illustration. The air receiver is located 
beneath the operating floor and immedi- 
ately above the air compartments of the 
several washing cells. Admission of air to 
and exhaust from the cells are controlled 
by sliding sleeve-type valves actuated 
by an eccentric shaft beneath the washer 


shell. The sleeves are adjustably posi- 
tioned along the rods so that the relation- 
ship of the ports may be varied and the 
duration of the operating cycle divided 
accordingly between admission and ex- 
haust. The rates at which the air and the 
water are admitted to each cell are regu- 
lated by additional valves. This combina- 
tion of separate adjustments permits the 
impulse magnitude to be changed inde- 
pendently of the impulse intensity, or vice 
versa, providing an almost endless variety 
of impulse wave forms, as well as com- 
plete and precise control of the backflow. 

The patented undercut evacuating gates 
also are pneumatically operated, taking 
their air supply from the receiver through 
patented relay valves which are positioned 
by the product control floats. By means 
of sliding counterpoises on calibrated 
beams, the floats may be set to ride at any 
desired densimetric stratum. Variations 
in the amount of coal delivered to the 
washer naturally tend to raise or te lower 
the concentrate bed. At the slightest de- 
parture from predetermined levels, how- 
ever, the floats readjust the rates of de- 
livery of air to the operating cylinders of 
the evacuating gates, expediting or re- 
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tarding the evacuation in conformity with 
the washing conditions and to maintain 
constant bed depths. The arrangement 
provides an infinitely wide range of evac- 
uating rates—the rate being automatically 
checked and reset at intervals of not more 
than two seconds because the impulse 
frequency is usually between 30 and 50 
cycles per minute. In the event delivery 
of coal to the washer should cease, the 
gates automatically close and discontinue 
evacuation until the supply is resumed. 

Standard washers are available in five 
different sizes (widths) and with a wide 
variety of combinations of primary and 
secondary washing compartments with in- 
dividual capacities from 40 to 400 tons 
per hour. These include the recently 
patented “‘compound” washer, a machine 
of any required size and cell arrangement 
with a built-in smaller rewash unit which 
receives the intermediate product or 
middlings, crushed or uncrushed, for re- 
treatment. 

There is a separate line of unit washeries 
for capacities under 100 tons per hour in 
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which water clarification and recircula- 
tion, washed coal and refuse dewatering, 
and other auxiliary features are embodied. 
These use the Ingersoll-Rand ‘“‘G’’ line 
blowers; and the washers incorporated in 
them are of the same general construction 
as the standard washers but do not deliver 
middlings as a separate product. They are 
furnished in two sizes (widths) and with 
two or three cells. The 2-cell or No. 1 
Unit has a capacity of 25 to 40 tons an 
hour. 

To illustrate the wide range of applica- 
tions of coal washeries of this type, two 
representative plants installed last year 
will be described. One of these, operated 
by the Tecumseh Coal Corporation at 
Dickeyville, Ind., has a capacity of 1,000 
tons of mine-run-coal feed per hour and 
loads numerous products and mixtures at 
six tracks. It includes two standard 3-cell 
washers for the coarser-size ranges, one 
standard 4-cell unit for small nut coal, and 
a compound machine for fine coal. The 
latter is a standard 4-cell washer with a 
2-cell auxiliary unit for rewashing the 


MARRIOTT-REED COAL COMPANY 
This company’s strip mine near Columbia, Mo., has a 
daily capacity of 600 tons. Run-of-mine coal is hauled 
to the preparation plant in 6-ton trucks. It is crushed 
to 8 inches or under and screened to make four sizes. 
The two smallest, both under 3 inches, are washed in a 
McNally-Pittsburg 3-cell machine having a capacity 
of 50 tons an hour. A view of it from overhead, taken 
while it was not in operation, is shown at the left. The 
Type G Ingersoll-Rand Motorblower that supplies air 
for the washer is pictured above. 
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middlings. These five machines are served 
by two blowers, each with a 75-hp. motor. 
One supplies the two washers that treat 
6- to 4-inch and 4- to 2-inch coal and the 
other the 2- to %-inch and %- to 0-inch 
washers, as well as the middlings unit. 
The second installation is that of the 
Marriott-Reed Coal Company at Colum- 
bia, Mo., with a total washing capacity of 
50 tons of 2- to 0-inch coal per hour and 
loading into trucks only. While small in 
capacity, the requirements are such that 
a unit washery was unsatisfactory, and 
therefore a specially designed, “‘tailor- 
made” plant was provided with a washery 
of 3-cell construction but of 2-cell size and 
with a middlings elevator. The Motor- 
blower that supplies this washer is the first 
of the new “G’’ line being installed for 
washery service. The flow diagram of this 
plant is very simple, as compared with 
that of the Tecumseh plant, though it 
serves its particular purpose equally well. 
Between thes¢ two extremes of capacity 
are many washeries of intermediate size. 
The majority of those erected in the 
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FLOW DIAGRAM OF TECUMSEH COAL CORPORATION PLANT 


Americas in recent years have incorporat- 
ed impulse-jig washers of the compressed- 
air type. Experiments are now underway 
with a view to applying this process to 
the beneficiation of hematite iron ore. 


Tecumseh Coal Corporation 


The coal comes from a strip mine, the 
overburden being removed with an elec- 
tric shovel having a dipper with a capacity 
of 35.6 cubic yards, the largest so far 
placed in service. The coal seam, the In- 
diana V, ranges from 4 to 6 feet in thick- 
ness and averages 5 feet. The coal is 
loaded by a 7'4-cubic-yard electric shovel 
into 52-ton semitrailers. There are five of 
these tractors, four for regular use and one 
areserve, of which four are gasoline-engine 
driven and the fifth is a diesel unit. Each 
has a 3-hp. compressor that provides air 
at 105 pounds pressure for operating 
its wheel brakes and side-dump gates. 

The coal is dumped into a 400-ton- 
Capacity hopper and is drawn from the 
bottom into a double-roll breaker that re- 
duces pieces more than 6 inches in maxi- 
mum dimension to that size. The breaker 
is served by a reciprocating plate feeder 
having a variable-speed drive that permits 
controlling the rate of feed, as desired. 
The broken coal is delivered to a shaker 
screen by a 54-inch, 7-ply belt conveyor. 
At its normal speed of 320 feet a minute it 

900 tons an hour; but the plant 
was designed to take care of a surge rate 
of 1,000 tons hourly and has done so at 
Various times. The shaker screen sepa- 
tates the coal into four sizes: 6- to 314- 
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inch, 3!4- to 134-inch, 13%4- to %4-inch, and 
%4- to 0-inch. The finer sizes are sprayed 
as they are screened. The water for this 
service is put under the necessary pres- 
sure by a pump and has previously been 
used in the washers, thereby reducing the 
raw-water requirement of the plant. 

Each size of screened coal goes to an 
individual washer. Hydraulic flushing 
prewets it and distributes it evenly across 
the width of the washer box. The finest 
size is accompanied by the spray water 
from the preceding screening operation. 
Washing of the three larger sizes produces 
clean coal, middlings, and refuse. The 
latter is conveyed to a bin for disposal. 
Middlings are crushed into three maxi- 
mum sizes—3!4, 134, and 3% inches—and 
pass on to a common belt that discharges 
on to the main feed belt for recirculation. 
The use of individual crushers makes it 
possible to break down each size of mid- 
dlings sufficiently to prevent its return to 
the washer from which it came. 

The clean coal from the washers that 
handle the two largest primary sizes is 
sluiced to a classifying shaker screen that 
divides it into two sizes: 6 to 3 inches and 
3 to 2 inches. These may be loaded di- 
rectly into cars or sent to a mixing con- 
veyor. The undersize from the shaker 
screen (2 inches to 0 inch), together with 
the water from the shaker, is sluiced to a 
dewatering tank. It is removed from the 
tank by a chain drag and joins the 134- to 
34-inch clean coal from the third of the 
washers handling the three largest pri- 
mary sizes. The fourth washer, which 
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takes coal of % inch and under, produces 
clean coal, middlings, and refuse. The 
refuse is sent to a bin for disposal and the 
middlings are elevated to a compound re- 
washer that delivers clean coal and refuse. 

The clean coal from the third and fourth 
washers, all of it 2 inches or less in size, 
goes over a screen on which high-pressure 
sprays are played and which separates it 
into three sizes: 2- to 14-inch, 114- to 
%-inch, and 34- to 0-inch. The two larger 
sizes are directed either to loading booms 
or on to a mixing conveyor, while the two 
smallest, together with the spray water, 
are sluiced to three reciprocating dewater- 
ing screens having round !4-millimeter 
openings. The %-inch to )4-millimeter 
coal that passes over the screens may be 
sent to the mixing conveyor for loading 
without drying, but it is commonly dried. 

There are three driers, all served by one 
furnace. The coal goes through on a re- 
ciprocating screen and is subjected the 
while to a pulsating downflow of hot gases. 
Seals above and below the screens prevent 
cold air from entering. Each of the driers 
was designed to handle 75 tons of coal an 
hour to reduce its moisture content from 
19 to 9 per cent. Experience has shown 
that half of the moisture extracted is 
taken out mechanically during the first 
few feet of travel on the screen. The 
furnace, which is stoked mechanically 
with coal drawn from the driers, has suf- 
ficient capacity to supply 400,000 pounds 
of gases an hour to each drier and at a 
temperature of 700 to 800°F. over the 
coal bed. This corresponds to an output 
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of 40,000,000 Btu’s an hour in summer 
and 50,000,000 in winter. 

Automatically actuated dampers, that 
admit cold air when it is required, main- 
tain a uniform temperature in the driers 
even though the rate, size, and moisture 
content of the feed may vary from time 
to time. These dampers are operated by 
compressed air. The hot gas is drawn 
through each drier by an exhaust fan 
driven by a 100-hp. motor. Each recipro- 
cating screen is made up of two sections 
5'%4 feet wide and 10 feet long, respec- 
tively. The chambers below the sections 
are separated, and the flow of gas is al- 
ternated between them by opening and 
closing in turn two louvre panels between 
the chambers and the exhauster line. The 
mechanism by which this is done is driven 
by means of the eccentric shaft of the 
drier, thereby ‘synchronizing the pulsa- 
tions with the reciprocating impulses of 
the screens that occur 320 times a minute 
on a stroke of 1 inch. The pulsating flow 
of the gas prevents fine coal from packing 
on the screens and speeds up drying. 

All equipment in the plant except the 
driers is controlled from a central point. 
The operator starts the plant merely by 
pushing buttons in the proper order, thus 
actuating switches that control motors 
driving the machinery. As soon as a 
motor begins to function, a pilot light ad- 
jacent to its push button is turned on. The 
loading units are set in motion first, and 
then a horn in the drying room is blown to 
notify the attendant there to be ready to 
receive coal. When the latter signals back 
that he is prepared, the operator presses 


additional buttons to start the remaining 
units. A dial on one of the control desks 
indicates the tonnage of run-of-mine coal 
being handled, and the operator can in- 
crease or decrease the rate of feed at will. 

In shutting down the plant, the buttons 
are pushed in reverse order. However, in 
an emergency, the pressing of four buttons 
will instantly stop the three main divi- 
sions—raw-coal delivery, washing, and 
loading. Certain units, such as crushers, 
pumps, etc., are not hooked up with the 
emergency switches because sudden stop- 
ping would result in objectionable spillage 
or blockage. In case of trouble in any part 
of the plant, the pushing of a button at 
that point sounds a horn at the main con- 
trol station and lights a lamp that shows 
the operator where the alarm originated. 

From his station, the operator has a 
clear view of the cars on the six loading 
tracks below him. At his fingertips are 
switches that control the hoists which 
position the loading booms, and at his 
feet are pedals that actuate pneumatic 
valves of car retarders. The booms are 
provided with automatic back-loading 
chutes; and when a car is full, the operator 
raises the boom and starts loading the emp- 
ty behind the loaded one. He then shifts 
both cars forward by means of the re- 
tarder and lowers the boom into the rear 
car to resume loading. Members of the 
ground crew detach the car-retarder cable 
from the forward car, permitting it to 
start down a slope. If a car fails to move 
freely when the retarder is released, or if 
any other difficulty develops, the operator 
notifies the ground crew by pushing a but- 
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ton that blows a horn mounted over the 
track concerned. As a car advances, it 
draws out cable from the car-retarder 
drum and causes a second cable to be 
wound on the drum for the handling of 
the next car. In one minute as many ag 
three or four cars are loaded and move 
downgrade across scales and on to the 
storage yard. 


Marriott-Reed Coal Company 


This property, near Columbia, Mo., was 
opened in 1936 and has since then been in- 
creased in daily capacity from 200 to 600 
tons. Output is from the 26-inch Bevier 
seam, which is uncovered by stripping 
from 20 to 50 feet of overburden. Where 
blasting of this mantle is necessary, hori- 
zontal holes 4 inches in diameter and 70 
feet long are drilled on 30-foot centers and 
at a level 3 to 4 feet above the coal bed, 
using a gasoline-engine-driven rig that 
can put down 600 feet of hole a day. After 
being shot with 40 per cent dynamite, the 
shattered material is cast aside with a 7- 
cubic-yard walking dragline. The exposed 
coal is broken with light charges of ex- 
plosive placed in vertical holes drilled on 
4-foot centers with conventional air-oper- 
ated rock drills. The blasted coal is loaded 
by a 1'4-cubic-yard shovel into 6-ton 
trucks and hauled from 144 to 2 miles to 
the washery. Treated coal is all hauled 
to market by trucks. 

At the treatment plant, trucks dump 
into a 50-ton hopper if lump coal is want- 
ed, or into a 20-ton hopper from which 
the contents are fed by an apron-type 
conveyor to the crushing plant. There are 
two crushers in tandem. The first is 
normally set with an 8-inch opening. Ma- 
terial going through it can be by-passed to 
a 50-ton lump-coal hopper or directed to 
the second crusher where it is normally re- 
duced to 3 inches, maximum size. The 
feed to the plant, which may be run-of- 
mine coal—the product of the first crusher 
or of both of them—goes over 2-deck 
shaker screens that make four sizes: 8- 
inch lump, 8- to 3-inch egg, 3- to 14-inch 
nut, and 1!4- to 0-inch slack or screenings. 
The two smaller sizes are washed, the out- 
put being clean coal, middlings, and ref- 
use. The latter is trucked to the mining 
area and deposited to be covered by future 
stripping. The middlings go back through 
the crushers and are rewashed. The clean 
coal descends into a settling tank and is 
elevated from there to triple-deck shaker 
screens equipped with sprays. The prod- 
ucts are 3- to 1!4-inch, 144- to %-inch, 
and 34-inch to 5-millimeter sizes, each of 
which is stored in a separate 60-ton load- 
ing bin. Pumps, screens, elevators, washer 
valves, blower, and raw coal are all oper- 
ated and handled by means of push but 
tons from a central control panel. Sludge 
from the plant flows to a pond where the 
solids are extracted by three filters made 
of baled straw. The clear water pass 

to a 6,000,000-gallon reservoir from which 
it is pumped to the washers as required. 
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ERNON V. HAFF of Denver, Colo., 
has developed wood carving from a 
hobby into a paying business. As he ex- 
presses it, he is getting money for doing 
what he likes to do. He specializes in ani- 
mals, chiefly horses, because there is a 
greater demand for them. Most of his 
carvings are sold to a Chicago firm that 
uses them as models in making reproduc- 
tions on a copy lathe. These facsimiles are 
retailed by art and furniture stores in 
various parts of the country. Haff also 
has a considerable local clientele for his 
originals. His customers are principally 
art collectors and animal lovers; but not 
infrequently he is commissioned by the 
owner of a horse to sculpture it in wood. 
A garage in the rear of the family home 
serves as a workshop. Haff formerly did 
everything by hand, assisted only by his 
father, G.J. Haff. When business became 
so brisk that they could not keep abreast 
of orders, mechanical equipment was ob- 
tained. Blanks are sawed out and roughly 
shaped with a band saw. Then the carving 
is done with air-driven grinders, some of 
which attain speeds of 60,000 rpm. Real 
fine work, such as the details of horses’ 
manes and tails, is executed with smaller 
electrically operated grinders; but, wher- 
ever they will suffice, the air tools are pre- 
ferred because of their higher speeds. 
Motive power for the pneumatic tools is 
supplied by an Ingersoll-Rand Type 30 
air-cooled compressor. It is a 2-stage ma- 
chine, with a maximum discharge pres- 
sure of 210 pounds per square inch, and is 
driven through V-belts by a 3-hp. motor. 
It delivers into a large receiver, and is 
equipped with automatic start-and-stop 
control that makes air always available 
when it is needed. The discharge pipe is 
manifolded and has connections for four 
hoses. A different size of grinder is used 
with each, and all the tools are kept ready 
for service, thus obviating the need of 
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Wood Carver 
Uses 


Air Tools 





Photos by Thomas J. Barbre 


AT WORK 
Vernon V. Haff (above) using an air-driven grinder in carving an animal out of 
wood. At the left is the compressor that furnishes the motive air. His father, G.J. 
Haff (upper left), sands, buffs, and waxes the figures. Finished carvings and blanks 
in various stages of production are standing on the bench. 


making frequent changes in connections. 

After a carving is completed, the models 
are sanded by hand and buffed on power- 
driven wheels. To give them a glossy, 
lifelike sheen and to preserve them they 
are then rubbed with turpentine and wax. 
All the carving is done in hard woods. 
Black walnut predominates, but gum and 
tupelo also are used extensively. It is 
hardly necessary to state that the adop- 
tion of power-driven tools has multiplied 
Mr. Haff’s productive capacity several 
times, in addition to greatly reducing the 
physical effort required. 

Mr Haff has never had any formal art 
instruction, although he has studied con- 
siderably by himself. He exhibited a bent 
for drawing early in life, and was aided and 
encouraged in every possible way by his 
father. The latter recalls that when Ver- 
non was only two years old he drew what 
was unmistakably a horse. He was raised 
on a Kansas farm, and there acquired an 


intimate knowledge of domestic animals. 
Although keenly interested in art, Haff 
declined offers of his father to send him to 
an art school. He served during the first 
World War and developed asthma as a 
result of exposure to gas. About six years 
ago, doctors in Kansas told him he would 
have to move to a higher altitude. He 
entered Fitzsimons General Hospital, an 
army institution in Denver, and was a 
patient there for some time. While there 
he began carving alabaster (gypsum), and, 
following his discharge, he turned to wood. 
People began to buy his handiwork, and 
he commercialized his hobby. He has 
carved horses in all sorts of postures and 
in teams of two or four pulling vehicles of 
various kinds. He also has reproduced all 
manner of wild animals and some human 
figures. He works without any aids except 
the drawings used in sawing out the rough 
blanks. The patterns for these he pre- 
pares from his own freehand sketches. 
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COMPRESSED AIR IN THE MOVIES 


These views behind the scenes in the studios of Walt 
Disney Productions show how certain sound effects are 
obtained. When Mickey Mouse’s train pulls out of a sta- 
tion, the appropriate locomotive noises emanate from the 
set-up just above. This is a 1,500-gallon tank of water, fitted 
at one end with seven pipes and 21 valves by which various 
combinations of air and either hot or cold water may be 
mixed. The attendant has one hand on an air-operate 
whistle. At the left is the same tank, containing a quantity 
of froth produced by agitating a soapy solution with air 
delivered by the pipe seen at the far end. At the proper 
instant, designated by the musical director on the ladder, 
the man in the foreground plunges into the tank a long rod 
with a double disk at its lower end. The resultant sound is 
recorded on a film and indicates Donald Duck tumbling 
off a motorcycle into a pond. Between times the musicians 
busy themselves devising gadgets to produce new soun 
effects. When fed with compressed air from the studio 
lines, the apparatus pictured at the top of the page simulates 
the noise made by a mountain-climbing freight train. 
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NLY a few years ago, establishments 

selling contractors’ machinery and 
equipment were usually stodgy, unattrac- 
tive places, both inside and out. Ordi- 
narily located in a run-down section of a 
city and housed in old, grimy buildings, 
the tenants of ‘‘machinery row” scarcely 
received a second glance from the casual 
passerby. Within doors, a funereal ap- 
pearance prevailed, with dark, littered 
offices, antiquated furniture, and dust- 
covered miscellanies of tools and equip- 
ment scattered about in jumbled pro- 
fusion. Only a person who really needed 
something sold there would be drawn in- 
side, 

Today these conditions are much 
changed. The down-at-the-heels, junky 
type of machinery houses are giving way 
to spick-and-span structures of pleasing 
architecture, sparkling glass, and glinting 
metal trim. Some of these buildings have 
mvaded the better part of town and they 
don’t look out of place there. Attractive 
Window displays of streamlined, sleekly 
painted machines and tools command at- 
tention. Inside, bright and airy offices 
with shining desks, well-ordered filing 
Cases, and modern mechanical aids greet 
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MODERN MACHINERY AGENCY 


Exterior and interior views of the new home of the 
Charleston Tractor & Equipment Corporation. Above 
is the spacious display floor, showing air-operated tools 
in center foreground, and below the 20x50-foot sales 
and conference room. 





the eye. Adjoining the salesrooms is a 
spacious showroom where machines are 
exhibited to best advantage. 
Exemplifying these up-to-date agency 
headquarters is the new home of the 
Charleston Tractor & Equipment Corpo- 
ration, Charleston, W. Va., which is illus- 
trated on this page. It combines a 2-story 
office and display section with a 1-story 
unit containing repair shops, parts storage, 
and shipping department. Brick and tile 
are used as wall materials for the first 
floor, while the second story is composed 
chiefly of hollow glass bricks. The show- 
room is inclosed largely by plate-glass 


Machinery Row 


Dresses Up 


windows set in aluminum frames. Air- 
conditioned offices insure all-year comfort, 
and fluorescent lights in offices and display 
room provide excellent nighttime illumi- 
nation. The building has ground dimen- 
sions of 120x204 feet. The showroom 
measures 50x120 feet, the office space 50x 
80 feet, and the service, parts, and storage 
section 120x154 feet. The concern, which 
has had a rapid growth since its founding 
in 1934, is the selling agent for a diversi- 
fied line of contractors’ and roadbuilders’ 
machinery, including Ingersoll-Rand com- 
pressors, rock drills, and accessory equip- 
ment. It has 40 employees. 
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DRILLING SCENES IN THE CONTINENTAL DIVIDE TUNNEL 


Camera studies made by Thomas J. Barbre showing DA-35 
drifter drills at work on the East Portal heading of the 
13.06-mile bore which is being driven to divert water from 
the western slope of the Divide, where there is an abund- 
ance of it, to the eastern slope where it is needed to help 


irrigate 615,000 acres of land now under cultivation. The 
tunnel forms part of the Colorado-Big Thompson Project 
of the U.S. Bureau of Reclamation. The pictures illustrate 
individual drills of a group of five mounted on a drill 
carriage. Note Jackbits on drill steel in foreground. 


Compressed Air Magazne 





Speeding Munitions Work 


N LESS than a year, American industry 

has accomplished wonders in defense 
work. The remarkable part of it is that 
some of the greatest progress has been 
made by concerns that switched from their 
regular products to others that they knew 
little about. A striking example of this is 
the record made by some of the units of 
the automobile industry in turning out 
machine guns. Four accessory plants were 
asked last September to undertake the 
manufacture of machine guns and to reach 
mass production by the beginning of 1942. 
In April of this year, when only half the 
allotted time had expired, they delivered 
their first consignment of finished weap- 
ons, and this despite the fact that most of 
the executives and engineers of the plants 
concerned had never seen a machine gun. 
Similar almost unbelievable achievements 
have been registered in other fields, and 
all of them prove that there are few ob- 
stacles that cannot be surmounted by an 
industrially advanced people when given 
free rein. 

From its arsenals the Government sup- 
plied the automotive manufacturers with 
machines designed to make essential gun 
parts; but they were found to be from 21 
to 73 years old and arranged for belt drive 
from shafting. They were reconditioned, 
retooled, and provided with individual 
motors, and to augment them, equipment 
Was borrowed from automobile production 
lines. Meanwhile, some of the Govern- 
Ment’s machines were loaned to schools 
that were organized to train the 10,000 
Operators and supervisors that would be 
needed when the plants got into full swing. 

The manufacturing facilities were set up 
in accordance with automobile assembly- 
line practices, with overhead conveyors to 
Move the parts through the successive 
stages and on to the test firing range and 
shipping room. Innovations were intro- 
duced without regard to tradition wher- 
ever they promised to save time or to do a 
job better. Instead of filing each of the 
285 parts of the average gun, tumbling 
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barrels were adopted and speeded up this 
finishing operation nine times. A special 
machine was built that would drill the 
bores of six barrels simultaneously, instead 
of one at a time. Cemented-carbide cut- 
ting tools were substituted for high-speed- 
steel tools, and more time was saved. 
Machinery used for making sewing ma- 
chines was adapted for the production of 
some of the small gun parts; and methods 
developed for manufacturing valve stems 
were applied to turning out firing pins. 
For rifling gun barrels, automotive en- 
gineers designed equipment that has re- 
duced the number of operations from fif- 
teen to two. And so it has gone, down to 
the final job of cleaning the gun barrels 
after test firing. There the advance has 
been phenomenal, the work being cut 
down from 48 hours to less than a minute. 
Numerous other examples of speeding 
up might be cited. During World War I, 
the average plant making 650 shells of 
75-mm. diameter daily performed 25 
operations on each one and used 35 ma- 
chines manned by 27 operators. Today, 
leading arsenals are turning out the same 
number of shells in seventeen operations 
with 13.43 machines and 12.73 operators. 
In view of these and equally impressive 
achievements, there is little cause for 
worry about decadence in American 
progressiveness and inventiveness. 


Minerals and the War 


O INFORMED person any longer 

doubts that the current conflict is a 
war of minerals. Never since the ancient 
Greeks and Romans employed catapults 
for throwing rocks at enemy forces have 
the materials that come from the ground 
been so important in warfare. The ar- 
morer that clad the fighters of the Middle 
Ages in protective garments has his mod- 
ern counterpart in big factories; but there 
is an essential difference. These plants 
are not intent on clothing the individual 
in metal: they are building armored tanks, 
airplanes, and other conveyances—the 











protection goes on machines not on men. 

From this turn to new tools of conquest 
emerge two facts: First, that the in- 
dividual combatant has a better chance 
of survival than he had in World War I; 
and, second, that preparation behind the 
lines is now vastly more important than 
ever before. Developing this second 
point, it may be said that wars are today 
largely won or lost in a nation’s factories. 
Bearing out this contention are some 
statistics put forward by the National 
Machine Tool Builders Association. These 
figures show that in Caesar’s time the sol- 
diers themselves made practically every- 
thing they required in battle. Not until 
1870 was there need of one man at home 
for each one fighting. By 1918, every 
man in the ranks had to be backed up by 
five men in factories. Today the propor- 
tion is estimated at eighteen to one. Com- 
pared with the last war, soldiers now fire 
a rifle three times as fast, travel ten times 
farther in a day, and have bombing planes 
with a range 32 times greater. 

This increasing emphasis on the man 
behind the firing line makes industry the 
primary battlefield. Unless he is ade- 
quately supported at home, the soldier 
might as well never take to the field. And 
in this support metals play a dominant 
part. In fact, many economists believe 
that the aggressor nations are motivated 
in this war largely by their desire to gain 
control of essential minerals for commer- 
cial and industrial development. Without 
an abundance of coal, iron, copper, lead, 
zinc, and some other natural products 
they can never gain equality in world 
trade with the nations that are liberally 
supplied with these materials. At the 
beginning of hostilities, the British Em- 
pire and the United States together con- 
trolled most of the deposits of iron, pe- 
troleum, coal, manganese, chromite, nickel, 
molybdenum, copper, and tin, as well as 
the lion’s share of gold, silver, and dia- 
monds. The Axis powers controlled only 
four important minerals—mercury, alu- 
minum, potash, and nitrate. 
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PLIERS IRE Ch TT IID 


N THE manufacture of small arms and 

guns it is essential that the diameters of 
the bores be checked with precision. This 
work presents no difficulty with the con- 
ventional internal gauges where the ratio 
of bore length to bore diameter is small, 
but it calls for a high degree of skill on 
the part of the operator where that ratio 
is large. To eliminate the troublesome 
human equation, to maintain maximum 
precision standards consistently, and to 
speed up the inspection of gun barrels, as 
well as of all relatively inaccessible di- 
ameters, The Sheffield Gage Corporation 
has developed an instrument named the 
Precisionaire. This gauge is of the flow 
type, as distinguished from the pressure 
type, and depends for its operation on the 
velocity of constant-pressure air. 

The Precisionaire is available in two 
models: A, which is designed for heavy 
parts that must be checked while still on 
the cutting machine, and B, which is suit- 
able for parts that are light enough to 
handle and can be presented to the in- 
strument. Our interest is in Type A, the 
gun gauge, which is provided with a tub- 
ular handle connected to the recording 
instrument by a flexible tube and which 
carries an interchangeable gauging nose. 
The handle is of sufficient length to pass 
through the bore to be checked, and the 
nose is essentially a cylindrical plug witha 
central air channel that terminates at a 
point just back of the front end in one or 
more air jets in the side of the cylinder. 

Compressed air taken from the regular 
plant line is the actuating medium and, 
because of the construction of the Pre- 


Air Gauge 


cisionaire, is always maintained at con- 
stant pressure. There is a free flow of air 
throughout the gauge assembly, the vol- 





GUN-BORE GAUGE 


This is a Model A Precisionaire which, 
together with its companion Type B, is 
suitable for checking the diameters of 
bores and rifling from the smallest-cal- 
iber weapon to the largest naval gun, 
as well as out-of-round, taper, or bell- 
mouth work. To the left of the gauge 
are shown the two master rings by 
means of which the permissible toler- 
ance of the part to be inspected is in- 
dicated on the recording instrument, 
and immediately in front of them are 
two gauging noses. Each of these is at- 
tached to a long tubular handle by a 
flexible or self-centering connection 
that keeps it in alignment in its passage 
through the barrel of a gun. 





Cheeks Long Bores with Facility 


ume and velocity at any given instant de. 
pending only on the clearance between the 
nose and the wall of the barrel being 
checked. The greater this clearance, the 
greater the volume of the air and the high. 
er the velocity. There is a freely moving 
float in the indicator tube of the recording 
instrument, and this reacts instantly to 
any change in velocity, regardless of the 
distance between the gauge and the work 
being inspected. 

In operation, with the compressed air 
turned on, a minimum master ring is 
slipped over the nose and the pressure of 
the air is adjusted so that the float will 
rise to a point just above the bottom of the 
transparent indicator tube. After one of 
two sliding markers on the face of the in- 
strument has been set opposite the float’s 
position, a maximum master ring is sub- 
stituted. This causes the float to take a 
new and higher position, which is indicat- 
ed by the second marker. The section of 
the tube between the two markers rep- 
resents the difference in diameter between 
the master rings, or the permissible tol- 
erance for the work to be gauged. By 
means of a graduated scale alongside the 
tube, this section can be calibrated into 
any number of equal divisions. For ex- 
ample, if the tolerance is 0.001 inch, and 
the markers are 5 inches apart, each half 
inch thereof would be equivalent to 0.0001 
inch; and in actual service, as the gauging 
nose advances through the barrel of a gun, 
the float will show the exact diameter 
every step of the way. If the latter re- 
mains within the limits set by the mark- 
ers, then the gun bore is acceptable. 


Plywood Plastics in Airplane Construction 


ASS production of airplanes is en- 

visioned in the near future as the 
result of highly successful tests with 
plastics developed primarily with that 
industry in mind. The first step in this 
direction was the use of transparent 
plastics which have all the properties of 
glass but are shatterproof, light in weight, 
and can be molded into any desired shape. 
Next, in an effort to reduce dead weight 
and to give flying machines greater carry- 
ing capacity, or a wider radius of action, 
many small parts and housings inside the 
craft were made of opaque plastics. In 
this connection it is of interest to mention 
that 50,000 individual pieces enter into 
the construction of some planes. Now, 
there is every indication that fuselages, 
together with all the inside ribs, bracings, 
and stringers, will be molded, as well as 
wings, tail-plane assemblies, etc., each of 
the latter in one operation. 

Some of the plastics that have been 
developed primarily for airplane manu- 
facture differ from the materials common- 
ly placed in that category. They are not 
made from organic compounds but from 
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plywood pressed into shape in molds much 
like metal castings are produced. Ex- 
tensive experiments are being conducted 
at the Mellon Institute in Pittsburgh, Pa., 
and the U.S. Bureau of Standards to de- 
termine which of the available materials 
are suitable for plane construction, and 
how, or for what purposes, they should be 
used. These investigations have revealed 
that three of the eighteen so far tested 
could withstand the stresses to which 
they would be subjected in flight, and that 
by far the best results have been obtained 
with a combination of laminated wood and 
resins. 

One of the plywood plastics, which has 
been in process of development for three 
years, is said to have exceptional charac- 
teristics. It is made by the Vidal process 
of thin sheets of tough aircraft wood which 
is given greatly increased strength by 
impregnating it before molding with res- 
inous substances. To assure thorough 
impregnation, the air is withdrawn from 
the cells under a vacuum, thus permitting 
them to be completely filled with the 
resins. The veneer is laid crisscross and 


in various patterns in a mold which, in 
turn, is placed in a cooking tank where it 
is subjected to live steam and high pres- 
sure. 

The resultant product is said to be exact 
in shape and inside dimensions, to have 4 
fine finish that requires little if any ma- 
chining, and to be considerably stronger 
and more rigid than steel. It is coated with 
plastic paint applied by the spray method, 
and this gives it a hard, waterproof sur- 
face that is also exceptionally resistant to 
abrasion. The fuselage of a 42-foot bomb- 
er has been made by the Vidal process 
and is claimed to be the largest airplane 
part that has ever been molded. It has 
undergone exacting tests, and prepara- 
tions for its mass production have been 
completed. It is more than 10 per cent 
lighter but has greater carrying capacity 
than a structure of the same type built of 
conventional materials. Two experimen- 
tal planes, which have been constructed 
in their entirety of this plastic-veneer, 
have passed all material and load tests 
of the Civil Aeronautics Board and are 
in use today. 
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“Let compressed air do it,’’ might well 
be the motto of the garage or service man, 
because it helps him in so many ways and 
relieves him of much back-breaking work 
jn the course of a routine day. The newest 
gadget designed for his convenience blows 
old grease out of transmission and differ- 
ential housings of all makes of motor cars 
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and trucks. As ordinarily done, this is a 
dirty job. But now, we are told, he simply 
removes the top plug of the differential or 
transmission housing, or both; screws in a 
fitting —Quick-Kleen unit D (differential) 
or T (transmission); applies a ‘“‘fitall’’ 
adapter to which the air hose of the tire- 
inflating equipment is attached; takes the 
lower plug out of the housing; and opens 
the air valve. What happens? Pressure 
builds up in the housing and forces out 
the grease. In the case of the latest model 
cars he may also have to loosen bolts on 
the back plate of the differential housing 
to provide a space for the discharge of the 
grease. The two fittings are threaded for 
plug holes of varying diameters, and the 
adapter screws into either end of either 
fitting. 





Does your watchman make his rounds 
regularly? You can keep watch on him 
by providing him with a key with a 
counter that shows at a glance the number 
of times he has stopped to register. The 
combination of the key is said to change 
automatically each time it is used, and 
will unlock only the next station in his 
schedule. 





In a new type of high-speed developer, 
the sensitized paper and tracings are fed 
into the front of the machine, where they 
are immediately exposed in the printer 
section, and the developed prints are de- 
livered flat and dry at the rear. The trac- 
ings are returned to the operator through 
the medium of a vacuum roll that sepa- 
tates the tracings and the prints, per- 
mitting them to move in opposite direc- 
tions. 

All-steel mine cars, 300 of them being 
built along modern lines by the Irwin 
Foundry & Mine Car Company, are being 
Provided with rubber springs developed 
by the United States Rubber Company. 

t springs constitute an installation. 
Four of these are of the shear type and 
tarry the load of the vehicle when empty, 
fan aggregate of 5,000 pounds, and four 
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of the compression type take the total 
weight—19,000 pounds—of the car when 
laden. It is claimed, among other things, 
that they reduce the danger of derailment 
by exerting a load of 1,400 inch-pounds on 
each wheel. 





In trend with the times when just about 
everything comes cellophane wrapped, a 
manufacturer is offering individual con- 
tainers for small tools to protect them 
when in the storeroom or on display. They 
are made either of transparent or opaque 
plastics, the latter in a variety of colors; 
are marked for identification; and have 
easily removable sliding covers. 





Despite the tremendous increase in the 
volume and speed of automobile travel, 
American motorists will require only half 
as many replacement tires to keep their 
cars rolling in 1941 as they did in 1928, 
says J. J. Newman, vice-president of The 
B. F. Goodrich Company. Thirteen years 
ago replacement sales reached 52,470,000 
tires, an all-time high, and last year, with 
31,010,000 or one-third more cars regis- 
tered, they totaled 39,037,000, including 
spares on new machines. This represents 
an average of 1.26 tires per car, as con- 
trasted with 2.27 in 1928. 





Chain conveyors that are designed to 
travel through ovens, kilns, and other hot 
zones, must be kept well lubricated if the 
required rate of speed is to be maintained. 
This is essential, for any slowing down 
might impair the product being baked, 
cured, or otherwise heat treated. In the 
case of ceramics, for example, it would re- 
sult in uneven firing. With these require- 
ments in mind, the J.N. Fauver Company, 
Inc., has introduced an automatic lubri- 
cator that starts to operate the instant the 
conveyor begins to move and continues to 
function until it stops. It consists essen- 
tially of a 2-gallon tank connected with a 
plant’s main compressed-air line, and of 
a regulator set at 80 pounds pressure. The 
air, in passing through the unit, picks up 
a predetermined amount of lubricant and 








delivers it, in the form of an oil fog, 
through small-diameter copper pipes to 
both sides of the chain links. The spray 
is adjusted in accordance with the temp- 
erature of the kiln and the speed of the 
conveyor. Acheson colloidal graphite is 
used, and the mixture and its application 
are controlled so nicely, it is claimed, that 
each chain pin is lubricated from end to 
end every trip with no excess to cause drip- 
ping. 





Airlox is the name of a pneumatic vise 
that is said to combine the quick action of 
compressed air with the grip of a screw 
vise. It is made by Production Devices 
Incorporated and is suitable for machine 
and bench work. Our illustration shows 
the Standard Type which has an over-all 
length of 20 inches, a width of 7 inches, 
and is 4!'3¢ inches high. The jaws can be 
adjusted in ¥%g-inch steps to a maximum 
width of 5 inches and the maximum travel 





is % inch. The vise is actuated by a single- 
acting air cylinder in connection with 
opposed cams, and equipped for either 
hand, knee, or foot control by an air, 
electric, or cam-operated valve. With the 
use of the latter it is possible to synchro- 
nize the opening and closing of the jaws 
with the movement of a milling-machine 
table, thus eliminating all manual control 
and speeding up production. A smaller 
model, the Midget, is available for lighter 
work. Air at from 25 to 150 pounds line 
pressure is used, depending on the material 
to be held in the jaws; and in the case of 
the Standard Type, the grip exerted on 
the work is claimed to be 40 times the air 
pressure at the vise. 





Prefabricated culverts made of lami- 
nated wood impregnated with creosote by 
the pressure system are offered contractors 
by the Wood Preserving Division of the 
Koppers Company, Pittsburgh, Pa. The 
sections interlock cornerwise and length- 
wise, forming a solid structure that can, 
it is claimed, withstand a load in excess of 
20,000 pounds. A _ booklet, Pressure- 
Creosoted Laminex Culverts, which may be 
obtained upon request from the man- 
ufacturer, gives a list of the sizes obtain- 
able, shows how they are assembled, and 
contains other facts that would be of in- 
terest to possible users. 
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Former Rivals Cooperate 


It may surprise many readers to 
learn that the Diesel engine is not 
necessarily the enemy of steam 
power. Two news items on this 
page describe plants in widely vary- 
ing fields, in which a Diesel engine is 
working in close harmony with a 
steam power plant, thereby effecting 
higher economies than would be 
possible if all of the power were 
produced by either Diesels or steam. 

At Sea 

In the Maritime Commission installation 
the main power plant was preferably steam, 
because of the large amount of power in- 
volved. The Diesel engine was added to 
handle certain peak loads conveniently. 
The moderate expenditure for the Type “‘S” 
Diesel avoided a much larger investment 
increase for additional boiler capacity, con- 
densers, boiler feeds pumps, main circula- 
tors, etc. With the Diesel engine it is also 
possible to remove both boilers from service 
for inspection in port, without interrupting 
the ship’s service. 


On Land 

In the Seagram installation a large quan- 
tity of exhaust steam could be used for 
process work, and a non-condensing steam 
plant produced power and supplied this 
steam at the same time. When more power 
was required, however, no additional pro- 
cess steam was necessary. Hence the in- 
stallation of a Diesel-generator set was 
more economical than a new condensing 
steam plant, both in first cost and in oper- 
ating cost. 

There are many similar places in industry 
where a combined plant could be profitably 
applied, and it is @ tribute to the progres- 
siveness of Diesel and steam engineers that, 
instead of fighting each other, they are co- 
operating in a way which was not deemed 
possible in the past. 


Diesel Auxiliary Engine Power in 
MaritimeCommissionSteamships 7 








Independent Power Supply Permits Complete Shutdown 
of Steam Plant Without Interrupting Service 








NEWPORT NEWS, VA.—350-KW Ingersoll-Rand Type ‘S”’ Diesel 
engine generator sets have been installed on the SANTA ANA and the 
SANTA TERESA, built under the Maritime Commission at the Newport 
News Shipbuilding & Dry Dock Co. Steam is used on these vessels for 
main propulsion and for normal ship service. The Diesel generator set 
provides peak power for pulling down the temperatures in refrigerating 
space at the beginning of the voyage, and to take care of ship’s service in 
port, when the boilers are shut down for inspection, cleaning or repairing. © 
A ship duplicating this unusual power plant, is now in the process of con- 7 
struction at the Federal Shipbuilding and Drydock Co., Kearney, N. J. 






















Gas-Engine-Driven Compressors in Oil-Field Service 









Five direct-connected, gas-engine compressor units, 
totalling 2400 hp. are compressing natural gas in the 
new gasoline extraction plant of the Shell Oil Company, 
in Magnolia, Arkansas. Two similar units, each of 650 
hp., have just been installed in a modern natural ges 





recycling plent in Texas. There the gas pressure is raised 
from approximately 1400 Ib. to 2150 Ib., the dis ~ 
charged gas being returned to the ground. Many such — 
eep have gone into operation in the mid-continent 
ield during the past several years. 














Eight-cylinder Type “S" Diesel generating setin the 
am distillery et Lawrenceburg, ind. 
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Diesel-Engine Compressors 


in Reed Co. Plants 
ROCHESTER, N. Y.—In February, 
1928, the F. E. Reed Glass Company in- 
stalled two Ingersoll-Rand 100-hp. Type 
POC-1 direct-connected, oil-engine-driven 
compressors in the Mt. Read Blvd. plant in 
Rochester. Later another unit was placed 
in the Maple Street plant, and for many 
years these three machines produced air for 
manufacturing operations. Recently, when 
additional capacity was required, the com- 
any installed in each plant an Ingersoll- 
ind Type 4-XVO-1 oil engine compressor 
unit—the type which has superseded the 
original POC units. 





Diesel Engine Balances Heat 
Cycle at Seagram & Sons 


New Engine Improves Control 
of many Distillery Processes 


LAWRENCEBURG, IND.—Unique ad- 
vantages are credited to the installation of 
an Ingersoll-Rand Type “S” Diesel-gener- 
ator set in the Lawrenceburg, Ind. distillery 
of Joseph E. Seagram & Sons, Inc. Not only 
has the unit saved money in supplementing 









an existing non-condensing steam plant 7 
but the quality of the plant’s chief product, ~ 
whiskey, has been improved! Previous to ™ 
two years ago, all power was developed by © 
steam, and blending, bottling work and ™ 
other operations requiring power were gov- © 
erned by the need for exhaust steam used in | 
mashing and distillation. The former opet-~ 
ations can now be carried on independently ~ 
of the latter—and hence can be performed 
at the exact time most desirable to improve © 
the quality of the product. - 






















Panama Canal Buys 
Diesel-Engine Compressors 










A drill boat recently purchased by the| 
Panama Canal Commission, will be equip- ” 
ped with four Ingersoll-Rand direct-con-~ 
nected oil-engine driven compressor units” 
of the XVO type. Each unit compresses 
1250 cfm of air to 100 lb. discharge pressure,” 
Because of the ‘V” construction, this ied 
of unit is particularly adapted for installa= 
tion on a drill boat; unbalanced rotative” 
forces are reduced to a minimum. (The 
compact design is very saving of space ana > 
the direct-connected feature results in @” 
low cost of compressed air. 2 
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